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T: Retroviral transfer of the multidrug resistan:e-l gene 
into 1 i neago- t )mm i t t ed and primitive hemopoietic tells. 
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AB Transfer of the mulridrig r>: s i s t unoe- 1 (MORI) gene to 

hem t-t-o let Lo re 4 . 1 s f or myelopr :■: ect.: on against cytostatic agents is a new 
and rapidly :;>e ve 0: p i n g tield m ''Ocanter gene Lheiapy." 

Reftre clinira.. application, safety and efficacy criteria need to be met. 
One retroviral producer cell lines ani the 

retroviral supernatant nee a to re tested for repl i oat i on- competent 

retrovirus and contamination with adventitious agents. Tne 

cell sou roe neous t ■:■ :o:\t Bin s u f f i. c.i.ent. hemopoi et i c sells with 

rep>: r ul at ir.a ability. We usee 00 3 4 OH -se lecc ed m.obilized peripheral blood 

pro jser.i t or ce 1 1 s (E'BEO) f :>r MORI transductions i n order" to obtain a 

favorarle vetttr to target cell ratio. An analysis of 349 

patients who nao. undergone EREO harvesting revealed that primarily solid 
o,iis: and nor. - H : dg k l n ' s lymphima patients are eligible for 9:9)34 + 
.selection. They can be expected to retain sufficient C034 + sells for 

rapid 

arid sustained er.gr a f t merit after myel tabl at i ve therapy if the 

G0 34 + cell 1 :o i appr ox ..m it e .1 y z'Ji d-ririg one procedure is 
ta-.er into att:::tt. tMinital MORI gene therapy 
pr rt o :M s ror^s or. these two patient -groups. Next we 
on a root eri .zed MORI gene transfer into 1 ineage-ct mm l . 1 1 ed and 
primitive hemoptietic ceil Is. ?.rt v i rus -spec: f i. : rtM.yme.rase chain reactions 
snowed a h.gn efficiency gene transfer into c tl ■: ny- f orm i ng-un i t s 
gr bnu Ltcyt e-ma -rot h age and long-term culture sells. The level of the 
conferred E-g 1 y tor. r at e i n expression was estimated by fluorescence- 
activated cell sorting analysis to be '-p to 3 Itg above 
ro: <- t ransou ce-d :cr.:r On The o: bo le s t one area forming cell 
at : ay, wn i ;h is a s z r am a- iecevdent I sn :t- t erm culture asssy measuring 
f r-. : quenc ies of Ettm cell subsets in 3 limiting-dilution set-up, 
allowed demonstration of sustained expression of the MORI gene 

for a clinical MOr.x gene therapy t : A; . . 
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AB Tn* HIV-1 rev gene proauc: facilitates the transport :f singly 

sr... iced anc unspu ice-n HIV-1 0:u;o :rupt:; >:nd is n-Ecese^y f~> v ~ pnjdu::ive 
H1V-1 infection. On the basis of one previously described trans-dominant 
Rev mutant MIC, four point mutants and one f rumesn.i ft mutant of the Rev 
pro to- in were -toons t ru ot ed . The mutants were inserted into 
retroviral expression vectors and analyzed for their ability to 
inhibit Rev-nod i a t ed gene expression. Transient, t rans f ecc ion 
:e terns were uses; to s rreen tnese new mutants, and eash was sho>wn to 
i r. ; , i b i t express i or. of = Foe v-oependen t CAi 1 reporter pdasmid. Inn.i bit ion of 
H : 1 enve 1 ope gene express i on was t esteol in t he HeLa-T4 
cell line and was also snown to be inhibited by the t rans-do)minant 
Ro" mutants. Retroviral vector producer cell 
line.: were sons t ro.c t ed and usee to t rarisdo 
genes into the human T-cell Vine Sup'Tl. T: 
SupTl cell lines were trier, challenged wit: 
expro?3ior. was moonit:re:i by Xortrerr. blot, 
hybrid sat ion. SupTl tells expressing eit 
f r.jrr.esh i f t mutant s.nowe:l zrreootly reojceo 
F.ev-. dependent singly s;pii::eo: and ur.ipli.ee' 
<. i net its of vir'ai rep»l i ::a t I to. following 
t .r .jns-do:itiinant -engineered 3up'Tl cells wit) 
wa : 



uoe Foov t r an s - dom i nan t 
e engineered 

HIV-1 II IB and HiV-1 
analysis anc In situ 
er a F.ev point mutant o>r the 
HIV-1 mRNA a scurnu 1 i t lout and the 
:i HIV-1 :nF;NAs were reduced. The 
allonge of Rev 
botn"r : :V-l 13 IB and MM strains 



i zpt i f i our. t 1 y reduced ano: tells were protected from viral lysis. 
Viruses tnat emerge late in infeotion from F.ev t rans - dominant -engineered 
chttre.: are not resistant to Rev-mediated inhibition. Last, 
t r ans - :lo:t Inant Rev-mediated proteotion of human CD4 + lymphocytes from 
challenge with primary HIV-1 patient isolates confirms the 
potent i a i utility of this system as an ant i -HIV-1 gene 
therapy = : • t r : o • n . 
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TI T runs au :• t i :»n ::» f 070-} 4 -ear a a nod h-..man peripheral ini ^xb: 1 1 o a I cord blood 
:jr>:f'--r.iojr.: a •• : o a a retroviral ve:t:>r wi^n the Eanaeoii anemia 
c •; ' :p 2 gene. 
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AB 0/-.0Pe7F'.O7OO) : Fa neon i. ar.emi a (220 is an iatesimal relief s i aae inherited form 
or bone marrow failure. F'A cells are cnar act er i zed by their extreme 
.£•: r.s i t i v i t y ot ON A a r e>s s - 7 i :a -e i no agents tnat cause DNA instability and 
cell death. Ean.r genetic o amplenentat ion groups far EA 
rove beer, identified and :ne gene for the o : mpl ement a t i on 0 
Lirjap ( EA00 ) has raeer: cloned. Genetic transfer : f 1 ne FACC 
gene shoulc provide a i;rowt:. advantage in traroo.eea hematopoietic 
eel .1 s . We nave previ ea^ly demerit rat ed e f f i ri er.t retroviral 
-meoMato-a gene transducti jr: and correction of ETA ( 0 ) cell 
1 :nes anc per i r ne ra 1 blood-derived 7000 t prige:2 : from patient.: 

c.u rry i ng n.utaro EA00 a .1 1 e 1 e :: . I n this report we 5 zught to aef ine t he 
o>ptimal ao-r.d L t i ore far orarodu^ien of 070O + pr : gen it or s from mob.i .1 ized 
peripheral o 1 a ad ana umbilical, cord riaaa. HETHOOc : Peripheral blood 
noma t ape i e t i c p ro gen i tors we re ob: a i ned by o-CSE mob : 1 i. za t ion fol.l owed by 
a: hereeis . Human fetal aord bl a-.-d re 1 1 .e were obtained from full-term 
gestation deliveries, '"ells were i mmuno>e e 1 e at. ed for' 0F0-;4 antigen 
eo-apres a i co. ant; then i n cub i ted w; t n re comibi n ant retroviruses 
om nt .a i n i ng a aelectatde m a r <er gene (neoir.yc in) . r.econbinant 
-::<: lony stimulating facto rs were' addea to facilitate: vi ra 1 t ransduc: ion . 
O; L I s were plated in methy lcel 1 u 1 ose and result ing hematopo let ic colonies 
were isolated and analyzed by POP. EFS'.'ETS: Transduction efficiency of 
per ipherai blood pro gen it. are (from normal individuals) uaing a 



r e t r o v i ru s c n c a a i n g 
retroviral producer 



ae 122^2 2 272 was comparable to that of the 
1 Na . 4 7 1 cu r : en t i y ne : ng uf ed in 
• 1 i n i c a 7 gene therapy :: • ; : -cog ; ' u . : ■ . a . 72 a.-: t • :a at: i a a : 

C ">3 8 - s ufc p opu lation s tf progenitors deriveo from umbilicar cord blued 

nornial pregnan t i es ) . in addition, we tested whether FACC cL:NA 

-culd be improved by ve^ 4 or infection supper- ed by auto] ogous stroma . For 
:-\2 ; 2 ) hema too. o e-t : a cell a u : o - 1 a c :a , . u • : :. c : : * 

■ ■ : : — O- * '• • rr--s--n + " r >--~~r b in a n f ' human I2-'0 II, and Si.2^ w.jS 

oatien t 

:.etrovira. 



gene therapy 



ut ilir.ina prcaenitcr cell s frcir. both peripheral bleed and umb : 1 i ta ; 
cl oed . 
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AB Retroviral vectors infect primate bone marrow ceils and express 
in: vivo the t r fine f er red genes (the human ADA gene and 
the bacterial gene for neomycin resistance). The 3AX vector 

to express human ASA a. normal levels, bet tne irifp^Hnn 



.ppear 

Sf f 10 ■„ 



IS 



;less than 1 1 ) 



that the gene produc 



r s 



r. ly detectable in the per i.phe r -al blood at low levels. Vector expression 

o:ept. for oceoisi.or.al T cells), presumably due 
w 3 1 stem cell. While the level of 



• (e 
re n e 



i i sappe arc after 5 moot 
o a : a i lure t : in fee : 
O'A expression ottamed in prirtates would not appear to be sufficient to 
■orre-et out. right the disease caused by ADA deficiency, it is possible 



that 



i-cell progenitors i: 
acre. ' T cells e: 



- t- k'T: 

:■ ur 



marrow will nave a selective 
i.no a it A'DA vector would then able 



h rally restore immune- fur 



expand and 
i f c rt unat e 1 y , this hypothesis will 
until an animal model for ADA deficiency Is found or a human 
clinical trial is performed. At present, cons 1 de rat r on of gene 
therapy as a treatment for ADA (deficiency would only Ice 

er pr o o r i a t e if all conventional forms of treatment were unsuccessful. If 
seen a scenaiit shoul d present, .itself, tne crlt icai question oe comes one 
of safety, to both tne patient and those in contact with the 
patient. V.'e have begun to address the safety issues associated 
with gene therapy. Five animals exposed to 
replication-competent retrovirus during reer.e marrow 

transplantation show no evidence of helper virus, with a mean follow-up 



men t h, 



F j u r am m a 1 s i n j e c ted wit n r e p .1. i c a t i. o n - c omp e t e n t h e 1 pe r 



e 1 e ared the vi.ru s rapidly and, after tne .initial ci earar.ee, nave shev 

evidence of retroviremia, with a mean follow-up c-f 5.2 months, 

0\.. r ore 1 i rt : na ry fin.oir.as sucd^st tnat mur i no- rot or v i ruses do root. :au: 

ava i ,.acr ± : o. y o: rctc: producer cell lint. : : • • cf 
helper virus, are en. cou r ag i ng , and segjeC tnat the rise of 
disease from murine retrovirus introduced by a gene 
therapy protocol should be small. 

retroviral-:'- r c- : gene transfer car: 
: i r s f - 1 1. n e therapy lor A io A d e 1 i c i e n c y 
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